A growing body of research demonstrates associations between nature connection and a wide variety of positive health and wellbeing outcomes. Yet, the interpretation of this research is restricted because underpinning mechanisms -particularly the psychological mechanisms of wellbeing enhancement as opposed to wellbeing restoration -remain largely unexplored.
Introduction
Nature exposure has been associated with significant physiological and psychological health benefits. Positive associations have been identified between presence of nature in the living environment and self-reported health (De Vries, Verheij, Groenewegen, & Spreeuwenberg, 2003 ; Van den Berg, Maas, Verheij, & Groenewegen, 2010) , as well as reduced morbidity, mortality, stress, obesity and cardiovascular and respiratory disease (James, Hart, Banay, & Laden, 2016; Maas et al., 2009; Nielsen & Hansen, 2007 ; E. Richardson, Pearce, Mitchell, Day, & Kingham, 2010) . Evidence is starting to elucidate a variety of pathways through which such associations might arise. Indeed, several pathway frameworks have been proposed in the literature, with Hartig's four pathways of stress, air quality, physical activity and social contacts being the most commonly cited (Hartig, Mitchell, De Vries, & Frumkin, 2014) . Other frameworks have expanded on this, with one particular framework identifying up to 21 plausible pathways while proposing enhanced immune function as the potential central pathway through which nature delivers multiple health benefits (M. Kuo, 2015) .
However, such frameworks fail to distinctly link these identified pathways with specific types of nature exposures within varying nature settings. Hence, our understanding of how to target specific pathways through the design and delivery of different types of nature exposures remains limited.
What is known, however, is that some pathways are direct and potentially involuntary, such as direct physiological restoration from stress (Ulrich et al., 1991) , buffering of anthropogenic noise (Gidlöf-Gunnarsson & Öhrström, 2010; Pathak, Tripathi, & Mishra, 2008 ) and production of natural sounds (Galbrun & Ali, 2013) , reduced urban heat island effect (Loughner et al., 2012) , exposure to enhanced air quality (Nowak, Crane, & Stevens, 2006) , airborne phytoncides and negative ions (Craig, Logan, & Prescott, 2016) , ultra violet light which generates vitamin D (Grant & Holick, 2005) , and biologically diverse macro and microbiota that improves the human microbiota (von Hertzen et al., 2015) . Other pathways are likely to be indirect and occur through facilitating behavioural and cognitive processes, for example, through providing opportunities for physical activity (Bowler, Buyung-Ali, Knight, & Pullin, 2010) , social interaction (Coley, Sullivan, & Kuo, 1997; F. E. Kuo, 2003) , positive emotional and/or spiritual experiences (Warber, Irvine, Devine-Wright, & Gaston, 2013) , as well as allowing recovery from cognitive fatigue (Kaplan, 1995) , reducing antisocial behaviour, particularly in adolescents (Younan et al., 2016) and enhancing perceived community cohesion (Weinstein et al., 2015) .
While the majority of literature reports on positive associations between nature exposure and health and wellbeing, more attention needs to be paid to the characteristics of these relationships. A linear assumption underlies most of the literature where an increase in nature exposure is assumed to result in improved health and wellbeing outcomes. However, this relationship will likely be determined by a number of factors such as the type of pathway being examined, the type of nature exposure taking place, the type of nature setting in which it occurs and the type of person receiving the exposure. For example, longitudinal research has shown that the association between nature and mental health varies across both the life course and gender with men seeming to derive the greatest benefit of nature exposure during early to mid-adulthood (Astell-Burt, Mitchell, & Hartig, 2014) . Similarly, certain pathways will have a more defined dose-response relationship than others as is the case with ultra violet light exposure, where exceeding a certain dose or exposure can lead to adverse health outcomes (Grant & Holick, 2005) .
The increasing prevalence of mental illness highlights the need to better understand the complex psychological pathways and mechanisms by which nature can promote a sense of wellbeing. Mental and substance use disorders were the leading cause of years lived with disability (YLDs) worldwide in 2010, accounting for 22.9% of all YLDs (Whiteford et al., 2013) . Depression alone accounts for 4.3% of the global burden of disease and is among the largest single causes of disability worldwide (11 % of all YLDs globally), particularly for women (WHO, 2013) . In Australia it is estimated that, over a lifetime, nearly half of the adult population will experience mental illness at some point-equating to nearly 7.3 million Australians aged 16 to 85 (ABS, 2008) . Occurrence of mental illness also varies across different sub-groups within a population. Using an Australian example again, adult Indigenous Australians are nearly three times as likely as non-Indigenous adults to experience high to very high levels of psychological distress (ABS, 2013) .
Despite the pressing need to combat mental illness and the mounting evidence for the link between nature and wellbeing, currently, little is known about how nature promotes psychological wellbeing. Our understanding of the psychological pathways and mechanisms by which nature can influence mental health and wellbeing is strongest in relation to the recovery of stress and mental ailments (e.g. Ulrich's 1991 Stress Recovery Theory and Kaplan's 1995 Attention Restoration Theory) . In contrast, our understanding of how nature promotes and sustains psychological wellbeing is much less developed. This is a missed opportunity particularly since many health plans and policies now include the aim of delivering health systems that support contributing and flourishing communities with high psychological wellbeing (NMHC, 2014) . Developing a comprehensive understanding of the psychological wellbeing promotion potential of nature in its diverse forms is therefore imperative and forms the main focus of this essay.
What do we mean by 'nature'?
'Nature' is a broad and sometimes ambiguous term. It has a wide variety of objective referents, but is experienced subjectively, with some framing it as a social construction (Castree, 2013; Proctor, 1998) . Greider and Garkovich (1994, p .1) describe natural landscapes as "symbolic environments created by human acts of conferring meaning to nature and the environment, of giving the environment definition and form from a particular angle of vision and through a special filter of values and beliefs". Indeed, the meaning and interpretation that people place on nature or natural landscapes can even present contradictions with one study of American adults showing that even people who viewed themselves as part of nature still understood natural landscapes to be those which were free of human interference (Vining, Merrick, & Price, 2008) .'Nature' is therefore interpreted in diverse ways and has sparked debate in the literature . This essay discusses nature from two perspectives, first by presenting an overview of research examining the benefits of exposure to nature and then by introducing the concept of nature connection. Nature exposures are diverse, with multiple variables interacting to create the exposure. According to Frumkin (2013, p. 197) it can extend "from flowers (as in horticultural therapy) to healing gardens, from viewing trees to wilderness adventures, from bird-watching to visiting zoos to owning pets". Within 30 years, 70% of people will live in urban areas (Dye, 2008) and it is therefore the everyday urban nature that will increasingly be where people's nature exposures occur (Dunn, Gavin, Sanchez, & Solomon, 2006) . Hence, this essay is focused primarily on the diverse types of nature exposure accessible within an urban landscape and considers both the 'green' and 'blue' space elements of this urban nature.
Urban nature spans a continuum of different levels of human intervention, design and management, for example from gardens to parks to urban forests, and from canals to rivers to coasts. Regardless of the level of human influence, what is (or isn't) considered to be urban nature will depend on how people perceive the 'naturalness' of the urban nature, with some people valuing elements of urban nature that others disregard as inferior or even 'inauthentic' compared to that encountered in, for example, protected national parks or wilderness areas (Tuan, 1971) . The degree to which such settings are perceived as 'urban nature' may depend on people's personal experiences as well as the prevailing cultural representations of nature that they are regularly exposed to (Castree, 2013) . Consideration of such personal and cultural conceptions of nature is critical when seeking to define and understand urban nature and the everyday exposures of urban residents. Nature connection, on the other hand, describes the personal mix of feelings, emotions and attitudes that a person has towards nature. We return to the concept of nature connection and elaborate on it in more detail below.
What do we mean by 'psychological wellbeing'?
Despite widespread policy and research interest in understanding and promoting wellbeing, there is little consensus on how to define this concept (Trigwell, Francis, & Bagot, 2014) .
Two general perspectives tend to be used to describe wellbeing within the literature: hedonism (also termed subjective wellbeing) and eudaimonism (also termed psychological wellbeing) (McMahan & Estes, 2011; R. M. Ryan & Deci, 2001) . From the hedonic perspective wellbeing relates to happiness, generally defined as the absence of negative affect and the presence of positive affect. Eudaimonism, on the other hand, focuses on prime psychological functioning, self-realization and living life in a full and purposeful way . Debate about eudaimonic wellbeing and what exactly it means to have prime psychological functioning has resulted in a number of different conceptualisations. For example, Ryff and Keyes (1995) conceptualize psychological wellbeing as consisting of six facets, including personal growth, self-acceptance, life purpose, mastery, autonomy and positive relatedness. R. M. Ryan and Deci (2000) , however, emphasize only competence, autonomy, and relatedness as the important psychological needs, and still others suggest living a purposeful life to be the key factor in psychological wellbeing (Seligman, 2004) .
Given the growing demand for health plans and policies to deliver thriving and flourishing communities, this essay focuses specifically on eudaimonic wellbeing and the role that urban nature can play in supporting communities with positive psychological functioning. However, it is recognised that a holistic understanding of wellbeing requires attention to the multiple facets of wellbeing, as described above.
This essay explores what is known about the effect of urban nature on psychological (eudaimonic) wellbeing, looking first at nature exposure before building the case for investigating the influence of nature connection on psychological wellbeing specifically. We discuss how our limited understanding of the mechanisms underpinning the nature connection-eudaimonia relationship is impeding effective, practical application of naturehealth research for the delivery of urban landscapes that nurture and promote the psychological wellbeing of urban communities. We examine two potential mechanisms, namely promoting non-human relatedness and fostering intrinsic value orientations, both of which are rooted within Self Determination Theory. Exploring these mechanisms could help to better theorise the relationship between eudaimonic wellbeing and nature connection. The concluding section explores future research opportunities that could strengthen our understanding of the mechanisms driving the nature connection-eudaimonia relationship which would help reveal the salutary potential (and limits) of urban nature.
What do we know about the links between eudaimonic wellbeing and nature exposure?
Nature exposure is shown to consistently affect mental health. While nature exposures can have adverse impacts on mental wellbeing through promoting feelings of fear (C. Milligan & Bingley, 2007) and anxiety (Skår, 2010) , the majority of research reports positive associations (Mantler & Logan, 2015) . However, many of the experimental studies reporting positive mental wellbeing associations are limited by their focus on short-term restorative benefits of single nature exposures . Moreover, the nature exposures under examination tend to be artificial or controlled forms of nature exposure usually To date there have been relatively few experimental studies that have addressed the question of why nature exposure produces beneficial effects for psychological wellbeing, and even fewer studies have explored the potential mechanisms through which the relationship occurs (Mayer, Frantz, Bruehlman-Senecal, & Dolliver, 2008) . Attention Restoration Theory (Kaplan, 1995) and Stress Recovery Theory (Ulrich et al., 1991) seek to explain the psychoneuro-endocrine mechanisms through which the restorative and recovery functions of nature exposure occur. Most studies that have explored these theories have tended to concentrate on the effect of nature exposure on short-term physiological and psychological mood states rather than longer-term eudaimonic wellbeing outcomes . In addition, Attention Restoration Theory and Stress Recovery Theory both suggest that the benefits of nature exposure are dependent upon the recipient being in various degrees of mental illhealth, whether through cognitive fatigue, or one-off/cumulative episodes of stress. The pathways by which people without chronic or acute mental ailments derive psychological wellbeing benefits through everyday nature exposure are currently under-theorised. This is a pertinent gap in our understanding and inhibits efforts to harness the wellbeing potential of nature exposure by those charged with the promotion of thriving and flourishing communities. In order to address this theoretical lacuna and explore critically the mechanisms underpinning the eudaimonic wellbeing promotion outcomes of nature exposure, we must first consider humankind's relationship with nature. There are various constructs that contribute to our understanding of complex human-nature relationships. These include Biophilia (Wilson, 1984) , sense of place (Lewicka, 2011) , solastalgia (Albrecht, 2006; Warsini, Mills, & Usher, 2014) , and therapeutic landscapes (Bell, Phoenix, Lovell, & Wheeler, 2015; Gesler, 1992) .
The Biophilia Hypothesis
The Biophilia Hypothesis, popularised by Wilson (1984) , proposes that humankind, as part of our species' evolutionary heritage, has an innate need to be around other living things and that we are naturally drawn to those places that, in our pre-historic past, have best facilitated survival, in particular, savannah-type landscapes providing shelter and sustenance (Kellert & Wilson, 1995; Wilson, 1984) . The Biophilia Hypothesis suggests that the human-nature relationship is driven by biological evolution. While Kellert (2012) has refined this to include nine underpinning biological values, there is limited empirical evidence to support the Biophilia Hypothesis (Joye & De Block, 2011; Joye & Van den Berg, 2011) or to further our understanding of whether innate or learned cultural mechanisms are likely to underpin nature's psychological wellbeing benefits.
Sense of place
A well-established body of multi-disciplinary research devoted to people-place relationships has emerged which examines why people come to develop a 'sense of place' as settings accrue meaning over time. Sense of place is interpreted as a broad construct consisting of three dimensions: (a) place attachment, describing an individual's emotional attachment to a setting, linked to feelings of belonging and rootedness; (b) place identity, reflecting a cognitive connection to a setting or type of setting that provides opportunities to both express and affirm personally salient values and identities; and (c) place dependence, often used to explain a more functional reliance on a specific setting to carry out desired activities and realise the achievement of goals (Kyle, Mowen, & Tarrant, 2004) . Despite a growing body of work examining sense of place (or one or more of its constituent dimensions) in the context of everyday green spaces (Arnberger & Eder, 2012; Bernardini & Irvine, 2007; R. L. Ryan, 2005) , relatively few studies have examined the complex relationships between sense of place, eudaimonic wellbeing and nature exposure (Scannell, 2013; Scannell & Gifford, 2016) .
One as yet under-researched link between urban nature exposure, place attachment and eudaimonic wellbeing concerns the potential role of urban nature in promoting feelings of comfort, belonging and community attachment amongst regular users (Arnberger & Eder, 2012; Rishbeth & Powell, 2013) . Such feelings may, in turn, nurture a sense of individual stability, familiarity and security; factors noted by Manzo (2008) as 'critical ingredients' in psychological wellbeing. Studies examining associations between place attachment and wellbeing suggest that place attachment can affect people's sense of life purpose through providing a central place of significance through which the rest of the world becomes coherent (Casakin & Kreitler, 2008) . Moreover, more recent work is beginning to identify a role for nature in shaping people's favourite or 'most attached' places and the subsequent benefits derived (Scannell, 2013) .
There may also be value in examining relationships between urban nature exposure, place identity and eudaimonic wellbeing. Place identity is commonly discussed in relation to four principles: distinctiveness (the desire to differentiate oneself from others); self-esteem (an individual's feeling of self-worth or social value); self-efficacy (a measure of individual capacity or agency); and continuity (the desire to preserve continuity of self-concept over time) (Twigger-Ross & Uzzell, 1996) . The maintenance of a link with a specific place (e.g. a favourite local urban park) can offer individuals a sense of purpose and continuity to their identity, using those places as 'referents to past selves and actions ' (Twigger-Ross & Uzzell, 1996, p.207) ; this is place referent continuity. Alternatively, self-identity may also be preserved through place congruent continuity; making a conscious effort to seek out places with shared characteristics which seem to represent and allow the expression of personal values, thereby preserving continuity of self as a certain type of person. However, to date, limited effort has been made to examine the links between place identity, eudaimonic wellbeing and nature exposure.
Importantly, studies have also illustrated how place attachment can lead to negative impacts on eudaimonic wellbeing. For example, psychological health can be negatively affected when the environment that the person feels an emotional attachment or connection to becomes degraded or lost. Solastalgia describes the distress felt by people who, due to environmental degradation, experience loss of solace and place attachment toward their 'home' environments (Albrecht et al., 2007) . Solastalgia is one of the key elements within the environmental distress scale which measures the bio-psycho-social cost of ecosystem disturbance (Higginbotham, Connor, Albrecht, Freeman, & Agho, 2006) . Although not explicitly examined in the context of solastalgia, the distinction between place congruent and place referent continuity may be important in shaping such distress. For example, drawing on the findings of a survey with users of a degraded urban park in Michigan, R. L. Ryan (2005) identified greater levels of distress and personal feelings of loss amongst neighbours and recreational users who expressed a place-specific attachment to that particular urban park, than amongst park staff and volunteers who expressed a more conceptual attachment to that type of urban nature-based setting and responded by seeking out an alternative urban park in which to channel their volunteering efforts. This may reflect the different types of place bonds formed by these urban park users; engaging in environmental improvement efforts within the park may have enhanced volunteers' self-identity as environmentally conscious individuals (suggesting a role for place identity), whereas neighbours and recreational users may have relied on the park more for its unique views, facilities, and building memories over time (reflecting greater place attachment and place dependence). From a health risk perspective, such findings provide valuable insight into humankind's relationship with nature but are derived from a focus on the mental-illness as opposed to the mental-wellbeing aspect of this relationship.
Therapeutic landscapes
Closely aligned with the sense of place literature (Eyles & Williams, 2008 ) is the concept of therapeutic landscapes, used to describe place encounters where "the physical and built environments, social conditions and human perceptions combine to produce an atmosphere which is conducive to healing" (Gesler, 1996, p. 96) . Whilst early therapeutic landscape studies focused on ill-being and 'extraordinary' places of healing, such as pilgrimage sites and spas (Gesler, 1992 (Gesler, , 1993 (Gesler, , 1996 , researchers have increasingly turned their attention to people's use of everyday settings to promote and maintain a sense of wellbeing on a routine basis. These settings include, for example, public urban parks, community gardens, riverside and coastal settings (Bell et al., 2015; Christine Milligan, Gatrell, & Bingley, 2004; Völker & Kistemann, 2013) and indoor nature exposures (McSweeney, Rainham, Johnson, Sherry, & Singleton, 2014) . The concept of therapeutic landscapes therefore seeks to understand how the physical (both natural and built) attributes of an environment, coupled with the more subjective (and inter-subjective) ways in which people relate to an environment (also shaped by prevailing symbolic and cultural/social interpretations), can combine to determine the degree to which environments are experienced as healing, or health promoting for different people (Gesler, 2003) . Despite established understandings of these four dimensions of therapeutic landscapes (natural, built, symbolic and social), the mechanisms by which these four dimensions work in combination to promote health, as well as the contested nature of different 'therapeutic' settings amongst different groups and individuals, remains as of yet, somewhat unclear (Bell et al., 2015) .
The human-nature relationship has been investigated from many different perspectives.
Whilst drawing on contrasting underpinning explanations (ranging from evolutionary to social) the Biophilia Hypothesis, sense of place, solastalgia and therapeutic landscapes concepts deepen our understanding of possible human-nature relationships through highlighting the importance of humankind's co-evolution with(in) nature, the perceived therapeutic and healing qualities of nature and the positive and negative emotional and/or cognitive connections between a person and a location. These are all valuable considerations when seeking to discern the nature-eudaimonia relationship. However, despite these contributions to our understanding, the field still lacks a comprehensive understanding of the mechanisms through which nature promotes eudaimonic wellbeing, and how this varies for different people and via diverse modes of nature exposure. (Schultz, 2001) , the more recent 'Nature Relatedness Scale' (Nisbet, Zelenski, & Murphy, 2011 ) and the Mayer and Frantz (2004) 'Connection to Nature Scale', which has also been adapted to measure nature connection among children (Bragg, Wood, Barton, & Pretty, 2013) . Nature connection scales tend to measure, to varying degrees, the affective (feelings and attitudes), cognitive (beliefs and knowledge) and behavioural (actions and experience) aspects of the human-nature connection. The affective domain of this relationship is the most commonly assessed and is reported to be measured by all three of the above mentioned scales, although this is debated in the literature, particularly for the 'Connection to Nature Scale' (Perrin & Benassi, 2009) . Of the three scales, the 'Nature Relatedness Scale' is the only one designed to measure the behavioural domain of the relationship. Higher levels of nature connection have been associated with greater subjective wellbeing (Nisbet et al., 2011) as well as a range of hedonic measures of wellbeing such as vitality, life satisfaction and positive affect (Capaldi, Dopko, & Zelenski, 2014) . While research on nature connection tends to still rely strongly on reported associations with these hedonic measures of wellbeing, there are some promising findings emerging around positive associations between nature connection and eudaimonic measures of wellbeing as measured by the 'Connection to Nature Scale' (Howell, Dopko, Passmore, & Buro, 2011) , the 'Nature Relatedness Scale' and the 'Inclusion of Nature in Self Scale' (Zelenski & Nisbet, 2014) . In addition, higher immersion in nature, as achieved through viewing nature images with guiding audio, predicted high levels of nature connection, as measured using an adapted version of 'Connection to Nature Scale'. This, in turn, predicted greater intrinsic value orientation, which is also linked to eudaimonic wellbeing (Weinstein, Przybylski, & Ryan, 2009) .
'Nature Relatedness' and 'Inclusion of Nature in Self' have been shown to correlate with eudaimonic wellbeing indicators, as measured by the Psychological Well-Being Inventory, but not with ill-being indicators, as measured by the Center for Epidemiological Studies Depression Scale and Negative Affect scale, suggesting that nature connection may play a more useful role in promoting eudaimonic wellbeing as opposed to restoring people from states of ill-health (Zelenski & Nisbet, 2014) . Furthermore, mediational analyses have indicated that the positive health effects of exposure to nature are partially mediated by increases in an individual's level of nature connection (Mayer et al., 2008) . While the wellbeing promotion potential of nature connection holds promise, it must be noted that the nature connection evidence base tends to rely heavily upon student samples (contributing a third of samples for a recent nature connection meta-analysis) with a strong female bias (65% median in the same meta-analysis) (Capaldi et al., 2014) . In addition, the evidence base is derived mainly from westernised cultures with few studies measuring and assessing the role of nature connection among other cultures. The nature connection studies that do look at nonwesternised cultures tend to also rely on student samples, for example, measuring nature connection among Hong Kong university students using a variety of scales (Tam, 2013) . 
How a limited understanding of mechanisms impedes cultivation of nature connection
As mentioned above, nature connection is likely to play an important role in promoting eudaimonic wellbeing amongst certain individuals (Capaldi et al., 2014; Capaldi, Passmore, Nisbet, Zelenski, & Dopko, 2015; Nisbet et al., 2011; Zelenski & Nisbet, 2014) . Hence, there is growing interest in the cultivation of nature connection amongst diverse urban communities. Research indicates that individuals feel closer and more connected to natural landscapes after contact with such settings (Mayer et al., 2008; Weinstein et al., 2009 ). This has catalysed calls for nature exposure to be increased as a cost-effective way to enhance people's nature connection and associated sense of wellbeing (Capaldi et al., 2015; Trigwell et al., 2014) The types of experiences that occur during the nature exposure will likely influence the degree to which nature connection and diverse wellbeing outcomes can be realised. Some authors propose that there are certain requirements of the nature exposure in order for nature connection to be cultivated and the associated eudaimonic wellbeing outcomes achieved. For example, mindfulness (awareness of the present moment and its associated thoughts, emotions and sensations) and the ability to perceive nature's 'beauty', as measured by the engagement with natural beauty scale, appear to be requirements for achieving maximal connection and health benefits associated with nature exposure across western and Asian cultures (Howell et al., 2011; Howell, Passmore, & Buro, 2013; Lin, Tsai, Sullivan, Chang, & Chang, 2014; M. Richardson & Hallam, 2013; Zhang, Howell, & Iyer, 2014; Zhang, Piff, Iyer, Koleva, & Keltner, 2014) . Nature exposure may not fulfil its wellbeing enhancement potential if individuals are distracted from mindful awareness and thereby less able to develop a sense of nature connection (Mantler & Logan, 2015) . Conversely, M. Richardson and Sheffield (2015) , propose that intentional, reflective self-attention is critical during a nature exposure, with those who are more reflective and inclined to analyse their 'self' indicating a greater increase in nature connection.
The integral role of the individual within this relationship must also be considered. The success of efforts to promote nature connection through increasing nature exposure will be dependent upon the priorities, perceptions, preferences and experiences of the individual under-going the nature exposure. The exposure will be influenced by the individual's unique identities, their current personal projects, past experiences and situational influences (Patterson, Williams, Watson, & Roggenbuck, 1998) ; this suggests that people's nature exposures and potential nature connection outcomes are idiosyncratic, dynamic and vary across the life course. Similarly, Rose (2012) describes how people's 'prior familiarity' with a landscape or type of landscape can influence the wellbeing outcomes experienced within that landscape, with more familiar landscape types producing greater wellbeing outcomes.
Prior familiarity also affects people's landscape preferences as shown in a Swedish study which demonstrated that adults prefer landscape types experienced during childhood (Adevi & Grahn, 2012) . Hence, when designing and delivering urban nature exposures, the nature preferences and previous experiences of local urban residents need to be considered to ensure benefits are delivered and adverse outcomes avoided.
Moderators of the nature connection-eudaimonia relationship have been identified. While the Biophilia Hypothesis (Wilson, 1984) and evolutionary psychology (Barkow, Cosmides, & Tooby, 1995) propose an evolutionary tendency amongst humans to connect with nature, empirical evidence for such tendencies is limited, and there is therefore a need to better understand the role of developmental experiences and socio-cultural contexts. Cultural differences and prevailing social constructions of nature may play an important role in how people conceptualise their relationship with nature, hence moderating the nature connectioneudaimonia relationship. For example, researchers have observed that some groups (e.g. Menominee Native Americans) are more likely to view themselves as connected to nature compared to other groups (e.g. European Americans), even at relatively early stages in the life course (Bang, Medin, & Atran, 2007; Unsworth et al., 2012) . Furthermore, studies have found that connections with the land over many generations render Indigenous peoples particularly sensitive to the psychological wellbeing outcomes from nature connection (Townsend, Henderson-Wilson, Warner, & Weiss, 2015) . Therefore, nature connection and subsequent wellbeing outcomes are moderated by the diverse conceptualisations of nature connection fostered within varying cultural and social contexts.
In addition to these moderators, 'purposeful living' and 'spirituality' have been identified as potentially important mediators of the nature connection-eudaimonia relationship. Spirituality can be defined as a person's inner belief system that can serve as a unifying force experienced through one's connecting and becoming (Burkhardt, 1989) . Saroglou, Buxant, and Tilquin (2008) found that spirituality is significantly associated with nature connection.
Building on this and drawing on 'ecological self' theory, Trigwell et al. (2014) showed that non-religious spirituality emerged as a mediator explaining associations between nature connection and five aspects of eudaimonic wellbeing: autonomy, life purpose, personal growth, self-acceptance and positive relatedness. This extends similar work by Kamitsis and Francis (2013) who also proposed spirituality as a potential mediator explaining how nature connection links to psychological wellbeing, and is complemented by recent work identifying associations between spirituality and nature connection among Pacific Islanders (Nunn et al., 2016) . Howell et al. (2011) suggest that another mediator influencing pathways between eudaimonia and nature connection might be purpose in life, again a key dimension of eudaimonic wellbeing. Howell suggests that people who experience a high level of connection to nature gain a sense of meaningful existence, which may in turn boost eudaimonic wellbeing. There is therefore evidence that the nature connection-eudaimonia relationship can be mediated by spirituality and purposeful existence. However, we lack clear understanding of the intricacies and underpinning mechanisms that drive these relationships.
By what mechanism does having a high level of nature connection promote a sense of purpose or enhance spirituality? This gap in our understanding limits our ability to design and implement targeted urban nature interventions that deliver on wellbeing outcomes through cultivating nature connection.
Identifying nature connection mechanisms
The question of how best to enhance nature connection among urban residents is a difficult one to address. Given the multiple factors at play during a nature exposure, it is not possible to design or prescribe a 'one-size-fits-all' urban nature exposure that will effectively increase nature connection and associated wellbeing outcomes among urban residents, particularly when so little is known about the mechanisms by which nature connection enhances psychological wellbeing. We need to focus research effort initially on identifying the full range of contributing mechanisms, before then discerning how the effectiveness of these mechanisms varies across different conceptions of nature, varied modes of nature exposure (including media modes such as film, sounds and images) and the different cultural and social contexts in which the exposure occurs. This fine-grained understanding will inform the design and delivery of urban nature spaces aimed at enhancing nature connection among complex urban populations with diverse preferences and needs.
A key objective of the current essay is therefore to theorise the potential mechanisms underpinning pathways between eudaimonic wellbeing and nature connection and thereby extend the limited research that has been conducted on this issue. Identifying the psychological mechanisms through which eudaimonic wellbeing is associated with nature connection will help to optimise the design and integration of urban green and blue space interventions that enhance nature connection among urban residents, thereby potentially facilitating delivery of maximum wellbeing benefits. Using the theoretical framework of Self Determination Theory (SDT) (R. M. , two potential mechanisms are presented here. SDT is a macro theory, comprised of six sub-theories, which explains human motivation and personality. SDT concerns people's inherent growth tendencies and innate psychological needs. The first proposed mechanism, based within the SDT sub-theory of Basic Psychological Needs Theory, concerns the potential for nature connection to satisfy the psychological need of relatedness. The second mechanism, based within the SDT sub-theory of Goal Contents Theory, explores how nature connection may foster an intrinsic value orientation and associated wellbeing outcomes. We expand on these sub-theories below, and the role they may play in the nature connection-eudaimonia relationship.
Promoting non-human relatedness
Satisfaction of the basic psychological need of relatedness may explain the underlying mechanism through which nature connection affects positive psychological wellbeing.
According to the Basic Psychological Needs Theory of SDT, relatedness, along with competence and autonomy, are seen as basic psychological needs. Behaviours and contexts that allow for the experience of relatedness, autonomy and competence, support basic psychological needs and thereby enhance an individual's sense of integrity and eudaimonic wellbeing (R. M. . The psychological need of relatedness refers to the basic and innate need for all humans to relate and connect to others or to the world around them. To date relatedness has mainly been considered from the perspective of interaction, connection and caring for other people. However, it is recognised that while relatedness needs are often satisfied through interactions with others, they are not necessarily exclusively satisfied in this way . Nature connection appears largely distinct from other types of connection or relatedness.
Even after controlling for connections that could satisfy relatedness (e.g. family or culture), Zelenski and Nisbet (2014) found that nature connection, as measured by the 'Nature Relatedness Scale', still significantly predicted happiness. This suggests that nature connection may be a type of relatedness, thereby satisfying this basic psychological need. Shiota, Keltner, and Mossman (2007) found that participants recalling experiences where they felt nature's 'beauty' gave higher ratings to statements such as "I felt connected with the world around me." Indeed, for some individuals (e.g. those with high levels of stress or more severe disabilities such as autism), social relationships can prove overwhelming, with comfort gained instead from simple relationships with non-human forms of nature (Davidson & Smith, 2009; Ottosson, 2001; Ottosson & Grahn, 2008) . Furthering the case for non-human forms of relatedness is the well-established research demonstrating that bonds between humans and animals, particularly pets, can help fulfil relatedness needs (Podberscek, Paul, & Serpell, 2005) . These findings suggest that nature connection may serve as a non-human form of relatedness, hence satisfying the basic psychological need for relatedness and potentially explaining how nature connection promotes eudaimonic wellbeing.
Fostering intrinsic value orientations
The Goals Contents Theory of SDT focuses on value-orientations and aspirations and may explain another potential mechanism through which nature connection influences psychological wellbeing. Specifically, intrinsic aspirations involve the pursuit of goals concerning personal growth, intimacy and community, and have been shown to be associated with greater eudaimonic wellbeing (Kasser et al., 2014; R. M. Ryan, Huta, & Deci, 2008) .
Extrinsic aspirations relate to externally valued goods that are not inherently rewarding but are sought to derive positive regard or rewards from others (e.g. money, image, status and fame). Extrinsic aspirations are associated with lower scores for outcomes such as life satisfaction, happiness, vitality, and self-actualization, and higher scores for outcomes such as depression, anxiety, behaviour disorders, and a host of other types of psychopathologies (Kasser, 2003; Kasser & Ryan, 1993) . Nature connection is positively associated with a variety of intrinsic aspirations, including humanitarianism (Nisbet, Zelenski, & Murphy, 2008) , kindness (Leary, Tipsord, & Tate, 2008) , empathic concern (Zhang, Piff, et al., 2014) and altruistic concern (Schultz, 2001) . Nature connection has also been linked to behaviours indicative of intrinsic aspiration, for example relational emotions (e.g. love and care) (Vining et al., 2008) , less selfish consumer decision making (Mayer & Frantz, 2004) and proenvironmental decision making (Vining, 1987) . In addition to nature connection, direct exposure to nature is also associated with intrinsic aspirations. After viewing nature images participants reported higher valuing of intrinsic aspirations and lower valuing of extrinsic aspirations, whereas those who viewed images of urban landscapes, which lacked nature, reported increased valuing of extrinsic aspirations and no change of intrinsic aspirations (Weinstein et al., 2009) . Similarly, briefly viewing either unspectacular or awe-evoking photographs of nature can promote people's intrinsic aspirations making them feel more caring, spiritual and connected to others (Joye & Bolderdijk, 2014) . Taken together this research suggests that value orientations and aspirations may be implicated in the relationship between eudaimonic wellbeing and nature connection. On this basis we theorise that nature connection may be related to wellbeing because it helps to increase intrinsic value orientations and aspirations. By increasing nature connection, it is plausible that intrinsic aspirations could be promoted and resulting eudaimonic wellbeing benefits delivered. Further research on nature connection should assess people's value-orientations to ascertain whether (and if so, how and why) eudaimonic wellbeing benefits are delivered through the mechanism of nature connection fostering intrinsic values within people.
Conclusions
Promoting feelings of eudaimonic wellbeing through forging connections to nature has important consequences for psychological health, particularly among urban residents. This essay builds on previous recommendations to consider individual agency within the naturehealth research field (Bell et al., 2014) , incorporate nature connection into study protocols (Craig et al., 2016) and to cultivate nature connection among urban communities (Trigwell et al., 2014) . It critically examines what is known about the nature connection and eudaimonic wellbeing relationship, exploring the current state of evidence for the potential moderators (e.g. cultural constructions/interpretations of nature) and mediators (e.g. mindfulness, spirituality, purpose in life) that could influence this relationship. In so doing, it identifies pertinent gaps in our understanding of this relationship, namely the need to identify and understand its underpinning mechanisms.
Using Self Determination Theory, we propose two potential mechanisms for further investigation in order to address this gap: satisfaction of the psychological need of relatedness and fostering an intrinsic value orientation. This is not to suggest that these are the only mechanisms that may be at play within the nature connection-eudaimonia relationship, or that their influence will be uniform across different individuals and groups; rather, we have examined the existing literature to identify these two mechanisms as worthy of further investigation. More broadly, this essay seeks to stimulate and contribute to the ongoing debate, among nature and health researchers, on the wellbeing promotion potential of nature connection, and to encourage researchers to include and test the two mechanisms suggested within their study protocols.
By gaining a deeper understanding of such mechanisms, we can better inform the implementation of targeted policies and interventions designed to enhance psychological wellbeing through the cultivation of nature connection among urban populations. Already there are growing calls within the policy arena for increased access to urban green spaces, as with the Sustainable Development Goal 11.7 (UN, 2015), and for urban green space to be part of children's daily routines (WHO, 2010) . Similarly, there are recent moves to explore the health promotion potential of 'green prescriptions' that seek to administer a 'healthy dose of nature' to target adult populations (Shanahan et al., 2016) . However, such interventions that aim to improve health and wellbeing through simply increasing the provision of and/or access to urban nature, in isolation of targeted interventions to connect and engage people with the nature space, may not deliver on the intended health outcomes (Hunter et al., 2015) .
In order for urban nature to deliver on its reported multiple outcomes the connection and relationship occurring between the nature and the person experiencing it needs to be understood and facilitated within the design and delivery of the urban nature. Certain initiatives already have this relationship as their central focus, for example, widespread initiatives to reconnect children to nature (Louv, 2008) agreeableness, conscientiousness and openness to new experiences are the personality traits most strongly linked to environmental engagement, whereas extraversion and neuroticism are less so (Milfont & Sibley, 2012) .
Such insights could help unravel the intricacies involved in designing and delivering effective urban nature connection experiences for diverse urban populations. Should satisfaction of the psychological need of relatedness and fostering an intrinsic value orientation be shown to be the key mechanisms through which nature connection promotes eudaimonic wellbeing, then this understanding could be used by landscape designers and urban planners to inform how urban green and blue space interventions are designed and implemented. For example, delivering urban nature spaces that allow people the opportunity to contemplate and reflect on their own relationship and connection with nature, or that actively promote people's sense of connection with nature through facilitating meaningful nature experiences, may promote the feeling of non-human relatedness, hence satisfying this basic psychological need. Urban gardening is showing promise as one way to provide meaningful nature experiences among urban residents (Buck, 2016) . Similarly, providing urban nature spaces that enable urban residents to contribute and 'give back' to the community may be a way to promote nature connection and an intrinsic value orientation. Providing conservation and green volunteer opportunities within urban nature spaces may be a possible way to achieve this (Husk, Lovell, Cooper, Stahl-Timmins, & Garside, 2016) . Identifying and understanding the mechanism(s) responsible for the wellbeing outcomes from nature connection will enable interventions to be designed in a way that specifically targets and influences the identified mechanism promoting the desired outcome. This will help move the application of nature and health research beyond 'one-size-fits-all' and 'more-is-better' type interventions towards more tailored, targeted and effective solutions.
Understanding the underpinning mechanisms can inform efforts to promote and/or retrofit 'healthy' green infrastructure networks within and between cities, towns and villages, promoting opportunities for residents to develop their nature connection and wellbeing, as well as offering more widely acknowledged sustainable transport and ecological benefits.
